878213738 B s HpooH

?t °
te -4 lﬂ’aﬂf“. aites oo Yo -
' THE DOV CHTINUCAL CoLpriy. D-1D3 b : - 3
pasTRIcTL 3
FOR Uts UF YoL LFPL0V: LS 0T e g 3
'—';:ﬁ".?;;'ﬁ."" K”“_"‘ S g g msemem gmmemem w2 LIS S - ":" - e e - -
JAtcurcan’ | ANALYTICAL LATORATQRIES . .. . {Augusl 12, 1971, L
D C- K Kaufman e o e coman i
PARTITION CD!-.FFICILNT‘* OF BIPHENYL AND NAPII’I‘HALEND NENVEEN
m Towuaky wite [T YV L AN I'OCTMOL AND \VATER

Wide discrepancy between the log P values for biphenyl

$ reported by Fausch and those by Garner (AL 25-731) have 3
H been shown to be caused by volatilization of biphenyl from

§§ the separated aqueous layer before analysis by the latter £
5?. chemist, . %
st ~ -‘

Analysis by a corrected technique gave log P for
biphenyl = 4,17 40,03, corroborating Hansch (4.10), and . '
log P for naphihalene = 3,59 20, 05,
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PARTITION COEFIICIENTS OF BIPHENYIL AND NAPHTHALENE
BETWLEER 1-OCTAROL AN WATER

EXPERIMENTAL

Reagents

The biphenyl used was Fustman ACS grade 99, 8% purc by differential
scanning calorimetry; the naplitlilene was erystallized 8 times from 95%
ethanol MY 79.6-80,1°C.” The octanol used wis Exstman #871 saturated
with water, The walcr used was saturated with octunul, The mclhanol
w28 Burdick and Jacksun distilled grade, :

Agparatus

International Cenirifuge model SBV equipped with a multispeed attachment
capable nf operation up to 20,000 rpm., Cary recording spectropliolomceter
model 14, L

Procedure

Solutions of the sample in octanol were prepared by accurately weighing
the samples info 25-ml volumetric flasks and making to volunie with octano!;
the soluiions had concentrations of 20.00 and 30.00 mg/ml,

Partitioning was done by adding 200 m! of water and 20,0 ml of sumple
solution to 8-0z, french square narrow-mouth bottler which were previously
cleaned and dricd. The botlles were closed with polyseal eaps and shaken
from 4-0 hours on a Eberbach reciprocating tray shaker operatinmg at about
150 cycles per minule, DBottles were shaken lengthwise on their sides,thion
placed upright for 2 to 10 days to allow the phases to scparate,

The clear oclanol layer was carefully removed by means of pipet and
medicine dropper and transferred to a small itle for subsequent analysis,
The analysis of the orpanie layer was performed by removing 2 20« to 50-p)
aliqunt using a 50-p1 syringe ard transferring the aliquot to 2 100-ml
volumetric’flask. The flusk was made to volume with nicthanol and the
alisorbance of the solulian delermined at the absorplion peali in J=cne quiriz
cclls, Standard solutions weie prepired in the same manner wsim {he sane
syrimge and the unpartitioncd portion of the oclimol sumple goluiion, I’in
absorplivily of the stan-dard biphenyl in octano! solution was 111 m) ‘nue ‘en.
at 247 nm, The value for the stondard naphihalene in oclanol wae 42 2 4.3
al 274 nm. ‘
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Aliquots of the cloudy aqueous layer were carcfully removed Ly means
of 2 volumetric pipet. The tip of the pipet was covercd with wet cotlon to
rcpel any of the octanol luyer which may still be present.  The aliquots
were then centrifused for varjuus times. Glass tubes were used at 1500 rpm
and stainless steel tubes at 10,000 rpm, The cenirifuged liguid was then
carefully transforred to a 1, 2.5 or 5-cn. cell and the absorbance recorded
from 230 to 350 nm. The concentration of sairple in the water was then
determined from its absorption peak at 248 or 276 nm. Standard solutions
of sample in water were prepared by dissolving an accuralely weighed.
(microbalance) portion of sample in 25 mi of methanol followed by dilulion
to one liter volumne in water, The abrorptivity of the standard biphenyl in
water was 107 £1 ml/mg/cm at 248 nm (average of three trials); the value
for paphthalene in water was 36,6 at 276 nm (one triul), - :

The partition eoeflicients were calculated in the usual manner. The
concentration of sample in the organic layer was divided by the concentration
of sample fn the aqueous layer, The results are summarized in Table 1.
The organic layer analyzed the same before and after the partitioning (30.0
and 40,0 mg/ml). ; .

DISCUSSION

The aqueous layer was centirifuged in the absence of the organic layer
except for the four trials listedi in the table, Apparently a loss of sample does
occur under these condilions despite the fact that the concentration of sample
in the water is well below the solubility concentration. The experimental
plan was to centrifuge for 15-minute inlervals until the concentration leveled
off at a constant value, As can be secn from the table, this result was never
achieved and it appears that the coneentration would eventually reach 0 if the
solutions were centrifuged long cnough. In every case the centrifuged
solutions were crystal clear, or at worst, very slightly hazy to the eye,

From the results listed in Table 1 it appears that the previously reported
work of Garner (1) is in crror, his high values Leing oblained by veolatitization
of biphenyl from the water layer. The valuc from the present work (based on
analyses of aqueous layer at earliest clarification) corruborate the Hansch
data,

&

cpd. log P .
B Tound Iicralure
Biphenyl 4,17 £0,03 4,10 (2)

Nuphthalene 3.59 0,05 3.37 (4)
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Table 1
Initial Cone,
_Octanol Layer

Sample mg/ml Treatment of Aqueous Layer log P
Biphenyl 30,0 filtercd, not centrifuged (hazy) 4,044
Biphenyl 30.0 15 min, at 1500 rpm (clear) 4.204°
Biphenyl 30,0 30 min, at 1500 rpm (clear) 4,262
Biphenyl 30.0 45 min, at 1500 rpm (clear) 4.543
Biphenyl 30.0 5 min. at 10,000 rpm (clear) 4,237
Biphenyl 30,0 10 min, at 10,000 rpm (clear) 4,219
Biphenyl 30.0 15 min. at 10,000 rpm (clear 4,413
Biphenyl 30.0 10 min, at 10,000 rpm ‘with organic luyer 4.157¢
Biphenyl 40.0 filtered, not centrifuged (hazy) 4,052

! Biphenyl 40.0 15 min, at 1500 rpm (clear) 4,150+

{ Biphenyl 40.0 . 30 min, at 1500 rpm {(clear) 4,242

i Biphenyl 40.0 45 min, at 1500 rpm (clcar) - 4,352
Biphenyl 40.0 S min, at 10,000 rpm (clear) 4,256

) Biphenyl 40.0 10 min, at 10,000 rpm (clear) . 4,387
Biphenyl 40.0 15 min, at 10,000 rpm (clear) 4,485

1 - Biphenyl 40.0 10 min, at 10,000 rpm with organic layer 4,171¢

1 Biphenyl 40,0 45, min, sample after standing § days 5.377
Naphthalene 30.0 ° $ min, at 10,000 rpm (clear) 3.578*

i Naphthalene 30.0 10 min. at 10,000 rpm (clear) 3.714
Naphthalene 30.0 15 min, at 10,000 rpm (clear) 3,888
Naphthalene 30.0 10 min, at 10,000 rpm with organic layer 3,.565°¢
Naphthalene 40.0 5 min, at 10,000 rpm (clear) 3.637*
Naphthalene 40,0 10 min, at 10,000 rpm (clear) 3.731
Naphthalene 40,0 15 min, at 10,000 rpm (elear) 3.940
Naphthalene 40,0 10 min, at 10,000 rpm with organic layer 3,591+

3 ' . .o . .

* Values averaged to oblain reported log P.
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